We apply the Landmark Paper Index (LPI), calculate and analyze indices for all papers published in rheological journals ('h-journals') between 1991 and 2007. We discuss the effect of formal criteria on the LPI.
INTRODUCTION
"Ranking [...] by bibliometric methods is an improper tool for research performance evaluation [...]. The problem, however, is not the ranking as such. The indicators used for ranking are often not advanced enough, and this situation is part of the broader problem of the application of insufficiently developed bibliometric indicators used by persons who do not have clear competence and experience in the field of quantitative studies of science" [1] . This statement does not obviously apply to the subject of this note, but should serve to weaken the apparent information -right from the beginning -contained in the statistical measures to be discussed.
Concerning the topic itself, Ioannidis [2] had investigated the question, if contradiction and initially stronger effects are not unusual in highly cited research. More precisely, the goal had been (i) to understand how frequently highly cited studies are contradicted or (i) to find effects that are stronger than in other similar studies and to discern whether specific characteristics are associated with such refutation over time. He concludes that the extent to which high citations may provoke contradictions and vice versa needs more study, and that controversies are most common with highly cited nonrandomized studies, but even the most highly cited randomized trials may be challenged and refuted over time, especially small ones. In the light of these and related publications [3 -10] which include the article by Garfield [3] about the history and meaning of the journal impact factor, which he invented as member of the Institute for Scientific Information's (ISI) Thomson Corporation, we are going to present statistical information extracted from the number of citations of articles published in rheological journals, in together with the publication year, the number of authors etc.
The Impact Factor for a given year and journal is defined as the total number of citations received in that year to articles published in the previous two years, divided by the total number of citable items (source items) published by the journal in those two years. Since the Impact Factor is an average measure, there is some element of error margin on either side. A useful rule of thumb for the 'average' monthly journal is that two Impact Factors must differ by more than 25% to be meaningful [9] . The ISI citation databases have been used for decades as a starting point and often as the only tools for locating citations and/or conducting citation analy-ses. ISI databases, however, may no longer be sufficient because new databases and tools that allow citation searching are now available. Using citations to the work of 25 library and information science faculty members as a case study, Lokman et al. [10] examined the effects of using Scopus and Google Scholar (GS) on the citation counts and rankings of scholars as measured by ISI. Results show that Scopus significantly alters the relative ranking of those scholars that appear in the middle of the rankings and that GS stands out in its coverage of conference proceedings as well as international, non-English language journals. The use of Scopus and GS, in addition to WoS, helps reveal a more accurate and comprehensive picture of the scholarly impact of authors. Scopus and GS consumed 2 times (30 times) as much time for collecting the data, compared with ISI.
LANDMARK PAPER INDEX (LPI)
The Landmark Paper Index (LPI) operates on the number of citations of individual articles rather than journals, but it can be also evaluated for whole journals, whole research areas, keywords etc. Such a quantity can potentially reduce the above-mentioned noise. If we denote with c(A) the today's total number of citations of an article A, and with YoP its year of publication, the LPI for article A is defined as [9] : YoP where the denominator is a mean logarithm over all the articles of a given subject published in the year of publication of article A. For this letter, the chosen subject is 'publications in h-journals'. If all articles published in the same year were cited equally, the LPI is zero for all papers. A never cited paper has a negative LPI = -1. If each second paper was cited N times while all other papers remained non-cited, the LPI for a cited paper is unity, independent of N. In general, the year-averaged LPI is zero, but may be positive or negative for articles depending on their relative performance and their degree of impact. These features alone demonstrate the difference between Impact Factor and LPI, because the Impact Factor is not a relative measure, and it does not know about the performance of individual articles and the distribution of citations among articles. Explicit examples have been given in [9] . The LPI is subject-and time-dependent, easy to calculate for individual articles once the denominators (year-averaged quantities, normalization factors) have been determined for a given set (theme, subject area). The present one is shown in Figure 1 . The LPI assigns a relative importance to articles from a given set and allows the identification of breakthrough papers within disciplines, institutions, years, journals. While this article concentrates on h-journals, the qualitative behaviour of the denominator in the LPI definition as function of YoP is quite insensitive to the chosen subject area which makes it possible to approximate the denominator by the requirement that the mean LPI is zero for all articles under study, whenever the precise evaluation of the denominator renders difficulties. discrete values of this quantity in a bar chart. They clearly answer the question if the length of a paper, its number of cited references, keywords or number of authors, the length of the abstract or title influence the impact of an individual article, and which ingredients are necessary to allow a paper to become a landmark paper. A classification tree leading to comparable conclusions based on earlier data had been presented in [9] where graphs comparable to the ones shownbased on earlier data -had been presented. Accordingly, Figure 2 shows the number of articles -published by the six h-journals vs. Landmark Paper Index (LPI). This figure also illustrates the representation of results throughout this article. The size of the LPI is both given qualitatively through the coloring (for the online edition of Appl. Rheol.) from red (worst) to gray (medium) to green (best) and quantitatively by the square symbols. A LPI larger than unity is seldom and helps identifying breakthrough papers and recent articles with large potential. A negative LPI (red-gray) denotes a 'below average' contribution of minor impact. As demonstrated by Figure 3 , the LPI is obviously correlated with another index, the total number of citations divided by number of years after the year of publication. The LPI is seen to increase with the number of article pages (Figure 4 ). The number of cited references is clearly increasing with increasing LPI ( Figure 5 ). As shown in Figure 6 , the number of characters in the abstract of scientific articles mostly linearly increases with the LPI. Each page of any of the h-publications tends to receive quite a comparable amount of attention, i.e. citations. Something very similar -on the evel of characters -seems to hold for the number of characters in the abstracts. The opposite is true for the number of characters in the title of an article; it has little effect on the LPI index. The number of authors has a large influence on the LPI (Figure 8 ).
RESULTS
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Volume 17 · Issue 6 In addition, we calculated journal-dependent mean LPI values for all articles published in 2006. Figure 9 presents mean values for the six above-mentioned journals, however, presented in undisclosed order, as in [9] . A list of top LPI papers for the years 1996 -2004 had already been presented in [9] , new ones for the years 2006 and 2005 are given by References [11 -20] and [21 -30] , respectively. For the purpose of this article we scanned all properties of recent articles published in Applied Rheology to identify those contributions with the largest overlap to high LPI criteria, the result is given as [31 -40] . As we know, it is not only the scientific content, but also the quality of presentation, and several formal aspects to be fulfilled by those articles which appear to give rise to a high LPI. Several of the 10 most cited rheology-keyworded articles [41 -50] in the last dozen of years have been published by non-rheological, often less specialized, journals, for which Figure 1 contains some additional information. The reader is invited to compare the presented graphs and high LPI references with the ones published earlier [9] .
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